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Background: Sexual and reproductive health (SRH) is increasingly relevant for men with CF. However, the extent of similarities or differences in
SRH clinical practices across different centres or states is unknown as single clinic studies are not informative about variations in male preferences
or clinical practices. We wished to determine the variability of male SRH knowledge and preferences, and clinical practices across different CF
clinics.
Methods: Men attending 5 adult CF clinics in Australasia completed a survey of SRH knowledge, attitudes and behaviours.
Results: 264 (64%) men participated, with a median age of 30 years (17–56). 65% knew of near universal infertility due to a transport problem.
43% heard about infertility from their preferred source, but significantly later than desired. Less than half had undergone semen analysis (SA),
which, while varying by site, was consistently later than preferred. 57 men were fathers, of whom 29 had utilised ART.
Conclusion: Men's preferences around SRH were more consistent than clinical practices. Clinical practice guidelines and training for health
professionals would help reduce the gap between men's SRH preferences and clinical practice.
© 2009 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved.Keywords: Sexual health; Reproductive health; Male infertility; Semen analysis; Clinical practice guidelines1. Introduction
Young men growing up with cystic fibrosis (CF) can now
envision a future that involves both partnering and parenting☆ This paper was presented at the North American CF Foundation
Conference, Orlando, Florida as an invited presentation on October 24th, 2008.
⁎ Corresponding author. Centre for Adolescent Health and Department of
Respiratory Medicine, Royal Children's Hospital, 2 Gatehouse St, Parkville,
Victoria 3052, Australia. Tel.: +61 3 93456457; fax: +61 3 9345 5402.
E-mail address: susan.sawyer@rch.org.au (S.M. Sawyer).
1569-1993/$ - see front matter © 2009 European Cystic Fibrosis Society. Publishe
doi:10.1016/j.jcf.2009.05.005[1–4]. Male infertility was first reported at a time when most
children did not expect to reach adolescence let alone adult life
[2,5–7]. For contemporary young men, the combination of
improved survival, better quality of life and advances in assisted
reproductive technologies (ART) challenge health professionals
to consider how best to ensure that men are appropriately
informed of the range of sexual and reproductive health (SRH)
issues that can be affected by CF and that appropriate service
responses are developed.
Research from the US [8], Scotland [9], England [10–12]
and Australia [13] suggests that men with CF are more awared by Elsevier B.V. All rights reserved.
Table 1
Number of participants, by site and transplant status.
Site number Transplant status a
(T−/T+)
Eligible subjects
(n)
Participant number
(% response rate)
1 T− 105 78 (74)
T+ 20 16 (80)
2 T− 66 54 (82)
T+ 15 7 (47)
3 T− 100 36 (36)
T+ 13 8 (62)
4 T− 49 26 (53)
T+ 8 7 (88)
5 T− 35 28 (80)
T+ 4 4 (100)
Total T− 355 222 (63)
T+ 60 42 (70)
a T− Non-transplanted subjects; T+ Transplanted subjects.
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[14,15]. However, men continue to report first hearing about
infertility later than preferred [9,13]. They also remain relatively
uninformed about other aspects of SRH such as semen analysis
and ART [13]. The extent to which fertility issues are believed
to effect men's relationships [13] is yet another reason for
continued questioning about how best to improve men's
knowledge of and access to SRH healthcare.
Widespread improvements in the quality of specialist CF
services are recognised as being largely responsible for the
improved survival experienced by successive cohorts of
patients with CF over the past 50 years [7]. These service
improvements are no doubt also responsible for recent
improvements in male knowledge of infertility. The current
focus on quality improvement [16] provides a framework for
considering how best to improve men's knowledge of wider
aspects of SRH issues in CF as well as access to SRH services.
However, the extent of similarities and/or differences in SRH
practices across different centres or states, let alone countries, is
unknown, whether in males or females. Indeed, most studies of
SRH have only involved patients from single specialist CF
clinics. While one Scottish study [9] recruited patients from 2
sites, group data was presented which did not allow comparison
between sites. In contrast to single centre studies, a multicentre
study of SRH in males with CF would provide important
information about the quality and consistency of clinical
practices between sites. This would help determine the value
of clinical practice guidelines for clinical service delivery
around SRH and the potential benefits of quality improvement
initiatives in this domain.
We recently published data on the SRH knowledge, attitudes
and behaviours of men with CF from a single large specialist CF
clinic in Victoria, Australia [13]. With the goal of determining
the need for the development of clinical practice guidelines
about SRH in CF, the current study set out to assess the SRH
knowledge, attitudes and behaviours of men with CF from
different specialist CF clinics in Australia and New Zealand in
order to understand how clinical practices might vary between
these sites. Recruitment of this large clinical sample also
provided the opportunity to explore the SRH issues affecting
recipients of lung transplantation and to determine whether
systematic differences might exist between transplanted and
non-transplanted men.
2. Methods
2.1. Sites and participants
The 4 largest adult CF services in Australia and the one
specialist adult service in New Zealand agreed to participate.
Approval was obtained from the appropriate ethics committee
at each clinical site. Regardless of age, all men attending
these adult specialist services were eligible to participate,
with the exception of those receiving terminal care. PFT
were not collected as we have previously shown a lack of
association with knowledge, attitudes and behaviours around
SRH [13].2.2. Questionnaire
SRH knowledge, attitudes and behaviours were confiden-
tially identified using a previously described 40 item survey
instrument [13]. Following a set of introductory demographic
questions, subjects were asked a series of questions about their
knowledge, attitudes and behaviours around SRH. Minor
changes were made to the questionnaire at individual sites
due to requests from local ethics committees. Thus, the total
sample for different questions varies slightly.
2.3. Data collection
Eligible men were mailed an information sheet, consent form
and questionnaire, together with a prepaid envelope. Completed
questionnaires weremailed to each clinic to allow non-responders
to be followed up locally through a telephone reminder and/or
reminder at their next clinic visit. Local data was then passed on to
the coordinating site for data entry and analysis.
2.4. Analysis of data
Data were entered into Epidata and then transferred to
STATAVersion 8.2 for analysis (Stata Corporation, Texas, USA
[17]. The analysis was predominantly descriptive, with results
presented as percentages or median (range) as appropriate.
Comparisons between groups were made using chi squared for
categorical variables (with Fishers exact for small samples), and
for continuous variables, t-test for parametric data and
Wilcoxon signed-rank for non-parametric data. Paired t-test
(for parametric data) and Mann–Whitney U (for non-parametric
data) were used for paired comparisons. Sites are identified by
number.
3. Results
415 eligible men were identified from the five sites. Of these,
264 returned completed questionnaires (64%), 21 chose not to
participate (5%) and 130 did not return the survey (31%) (see
Table 1). Forty two of the 264 participants (15.9%) were lung
Table 2
Age (years) of participants (median, range), by site.
Site number Median age in years Age range (years)
1 30 18, 44
2 30 18, 54
3 30 19, 56
4 32 17, 50
5 23 17, 55
Total 30 17, 56
Table 4
Source of initial information about fertility issues, by site.
Site 1 Site 2 Site 3 Site 4 Site 5 Total
n (%) n (%) n (%) n (%) n (%) n (%)
CF clinic/hospital staff 51 (54) 22 (36) 16 (36) 12 (36) 6 (19) 107 (41)
Parents 12 (13) 15 (25) 9 (20) 10 (30) 7 (22) 53 (20)
Educational material 13 (14) 12 (20) 8 (18) 5 (15) 7 (22) 45 (17)
Friends/CF patients 10 (11) 6 (10) 1 (2) 3 (9) 0 20 (8)
General practitioner 0 2 (3) 6 (14) 0 1 (3) 9 (3)
Combination of sources 4 (4) 3 (5) 2 (5) 0 4 (13) 13 (5)
Unable to remember 1 (1) 0 0 1 (3) 3 (9) 5 (2)
Other a 2 (2) 1 (2) 2 (5) 2 (6) 2 (6) 9 (3)
Never heard 1 (1) 2 (6) 3 (1)
Total 94 b 61 44 33 32 b 263
a Included finding out from university or personal study (3), medical student
(1), CF researcher (1), fertility clinic (1), CF seminar (1), girlfriend (1) and
brother (1).
b One person from site one and two people from site 2 stated no one had told
them about fertility issues with CF.
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and non-transplanted subjects across the 5 sites. There was no
difference in the response rate within the transplanted group
(70%) in comparison to the non-transplanted men (63%).
The median age of participants in the study was 30 years,
ranging from 17–56 (see Table 2). The median age in site 5 was
significantly less than the other 4 sites (p=0.01). Most men
(69%) were in full or part-time employment. In terms of marital
status, 43% of men were married or in long term relationships,
54% were single (including 20% in a relationship), and 3% men
were divorced or separated.
There was no difference in age, employment, and relation-
ship status between transplanted and non-transplanted men.
There were also no group differences between transplant and
non-transplant men in their responses to SRH questions.
Therefore, the transplant and non-transplant groups were
combined for subsequent analyses.3.1. Knowledge of infertility
Ninety nine percent of men were aware that CF can affect
male fertility. Of those who were unaware, two were aged less
than 20 years, and one aged between 20 and 25 years. One of the
three men came from site 1 and 2 from site 5. However,
knowledge of those who reported being aware that CF can affect
fertility was variable, with 5 of these men also believing fertility
was normal (see Table 3). Seventy five percent of the 264 men
who believed that CF affected fertility knew that men were
almost always infertile, and 78% knew that infertility resulted
from a transport problem. In total, 170 men (65%) knew that
men were almost always infertile due to a transport problem.
The remainder had incorrect knowledge. There were no
significant differences by site.Table 3
Knowledge of infertility in men with CF.
n (%)
How does CF affect fertility in men?
Normal fertility 5 (2)
Reduced fertility 47 (18)
Almost always infertile 197 (75)
Don't know 12 (5)
Why does CF affect male fertility?
Sperm production problem 25 (10)
Sperm transport problem 203 (78)
Sperm production and transport problem 4 (2)
Don't know 28 (11)3.2. Communication about infertility
Of the men who had been told about fertility issues at some
time, most (41%) had first heard from a CF clinician (see
Table 4). There were differences across the five sites about from
whom men were most likely to have first heard about fertility
issues.
In terms of men's preference about from whom they would
first like to hear about fertility issues, 95 men (36%) identified
CF clinicians, 90 (34%) identified parents, and 55 (21%)
identified a combination of parents, professionals and written
educational material (see Table 5). Men did not want to find out
from friends and other patients, general practitioners or from
written information alone. There was some variation by site
about from whom men wanted to hear this information; subjects
from site 4 were more likely to want to hear about fertility issues
from parents than CF clinicians (pb0.01).
One hundred and twelve (43%) men reported having first
heard about infertility from their preferred source. Parents were
the preferred source of information in men who wished to first
hear about fertility issues aged 16 years or less, followed by CF
clinicians or a combination of these. CF clinicians were the
preferred source of information for men who first wanted to
hear about fertility issues aged over 16 years.
The mean age that men reported first hearing that CF can
affect fertility was 17.4 years (sd 5.2, range 5–44). The majority
(74%) of those first told by their parents were less than 16 yearsTable 5
Preferred source of information about fertility issues, by site.
Site 1 Site 2 Site 3 Site 4 Site 5 Total
n (%) n (%) n (%) n (%) N (%)
CF clinic/hospital staff 46 (49) 19 (31) 13 (30) 5 (15) 12 (38) 95 (36)
Parents 27 (29) 21 (34) 14 (32) 19 (58) 9 (28) 90 (34)
Educational material 5 (5) 2 (3) 3 (7) 3 (9) 3 (9) 16 (6)
Friends/CF patients 1 (1) 1 (2) 0 0 0 2 (1)
General practitioner 0 0 0 0 0 0
Combination of sources 14 (15) 14 (23) 14 (32) 6 (18) 7 (22) 55 (21)
Other 0 4 (7) 0 0 1 (3) 5 (2)
Total 93 61 44 33 32 263
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over 20 years old (67%, or 6/9). In all, 17% of 255 men who
could remember approximately when they were first told about
fertility issues (rather than remembering a specific age) were
over 20 years old when first told. There was a trend towards
differences in the age that men were first told about fertility
issues between sites but this was not significant (see Table 6).
3.3. Reactions to hearing about fertility issues
On first hearing about infertility, almost half the men (49%)
reported no major reaction, 39% reported they were a little upset
and 12% reported they were very upset at the time. There were
no differences by site. Men who were first told over the age of
20 years were more likely to report being very upset compared
to those who were less than 16 years when first told (pb0.01).
At the time of the study, men aged less than 20 years weremore
likely to report that the impact of infertility issues with CF had
become greater over time when compared with those aged over
40 years for whom the impactwasmore likely to have become less
(p=0.03). One man stated, “When I was young no contraception
was needed which was great. When I was married it was awful”.
The impact of fertility issues over time was not affected by
relationship status. Consistently across sites, the preferred age to
first hear about fertility issues was 14 years (95%CI 14,15 years).
3.4. Effect of fertility issues on relationships
Thirty percent of men thought that fertility issues had
affected their relationships.
This was more likely to be reported from men who felt very
upset when they found out about infertility and in those men in
whom the impact of infertility had become greater over time
(pb0.01). There was a trend that men who were divorced or
separated reported a greater effect of fertility issues on
relationships (p=0.07). Comments included, “I could not
pursue relationships too far as partners did not like the thought
of not having children”, “infertility ruined relationship” and
“divorced twice as no children possible”. There was no
significant association between having children, wanting
children or self-perceived disease status on the effect that
fertility issues were reported to have on relationships.
3.5. Semen analysis
One hundred and eight men (41%) had undergone semen
analysis. Clinical practices varied by site, ranging from 53% ofTable 6
Number of men at each site who reported when they first heard about infertility,
by age.
Age Site 1 Site 2 Site 3 Site 4 Site 5 Total
n (%) n (%) n (%) n (%) n (%) n (%)
≤16 years 44 (49) 28 (47) 14 (33) 13 (39) 16 (55) 115 (45%)
16–20 years 36 (40) 21 (35) 19 (44) 11 (33) 10 (34) 97 (38%)
≥20 years 10 (11) 11 (18) 10 (23) 9 (27) 3 (10) 43 (17%)
Total 90 60 43 33 29 255men at Site 1 to 22% at Site 5 (pb0.01). Men who were single
(regardless of being in a relationship or not) were significantly
less likely to have had semen analysis than married men
(pb0.01). Transplanted men were no more likely to have had
semen analysis (31%) than non-transplanted men (43%). The
youngest age that semen analysis had been performed was
21 years old.
Most men (81%) thought that semen analysis should have
been offered to them under the age of 20 years, with no
significant differences by site. Eight percent believed semen
analysis was unnecessary. Two thirds (68%) of the 140 men
who had not had semen analysis undertaken reported wanting to
have their fertility status determined. A variety of reasons were
proffered for wanting semen analysis. These ranged from single
word responses such as “curiosity” and “confirmation” to more
wide ranging responses, such as “to make future planning easier
and save on (the) cost of contraceptives”.
3.6. Children
Fifty seven (22%) men had children. This included 11 of the
42 transplanted men (26%) and 46 of the 220 men without a
transplant (21%). There were no significant differences by site
in the proportion of men with children, although it ranged from
30% of men at Site 1 and 4, 26% of men at Site 3, 25% of men at
Site 2 and 13% of men at Site 5. This may reflect median age
differences by site.
Regarding the number of children, 32 (58%) had one child,
19 (35%) had two, 2 (4%) had three, one (2%) had four and one
(2%) had six children. Of the 57 men, 29 had utilised ART. A
further 26 reported they were not the biological father, but were
instead stepfathers (9) or had used artificial insemination using
donor sperm (15). Two respondents provided no further detail.
Two men reported having conceived naturally; neither had
chosen to have semen analysis.
Forty nine percent of men with children reported wanting
more children. Of the 176 men without children, 85% reported
they wanted children. Men who did not have children but
wanted them were no more likely to have had semen analysis
undertaken, to be married, or to have felt that the fertility issues
of CF had affected their relationships.
3.7. Sexual health
Additional questions about sexual health were asked of men
from sites 2, 4, and 5. In this subgroup of 119 men, 27%
reported ever having had a sexual health checkup and 5%
reported ever having had a sexually transmitted infection.
3.8. Communication challenges
Knowledge of ART and how to access these services was not
specifically questioned. However, an absence of knowledge was
apparent from a range of responses about children such as, “I
can never have children”. The comment, “I always wanted one,
I just didn't know how to go about it and never brought it up”,
suggests inadequate discussion of SRH generally as well as lack
268 S.M. Sawyer et al. / Journal of Cystic Fibrosis 8 (2009) 264–269of specific knowledge about ART and how to access services.
Responses to questions about semen analysis also highlighted
difficulties in talking about SRH as well as potentially showing
lack of knowledge about how to access specialist SRH services.
As one man said, “I'd like to know but I'm unsure how to ask”.
These concerns are reinforced by the fact that two thirds (68%)
of men wanted more information about SRH.
4. Discussion
These results suggest that health professionals continue to
face challenges in providing sufficient information about SRH
to men with CF at an appropriate time. One third of these adult
men were unaware that men with CF are infertile due to
transport problems, less than half reported first hearing about
infertility at a reasonable age, and less than half did not know
their fertility status. Of particular concern was the delay of
3 years between when men reported they wanted to hear about
infertility issues and the age they recalled being first told.
Although there was consistency in men across the 5 sites that
around 14 years was the most appropriate age to first hear about
fertility issues, there was significant variation in clinical
practices by site for aspects of SRH. Thus, while 45% of men
reported having first heard about infertility issues when aged
less than 16 years, this ranged from a low of 33% at one site to
55% at another, with a nearly three fold variation (10–27%)
between sites in the proportion of men who first heard about
infertility when older than 20 years. Both the extent of variation
by site and the wide age range that men reported first hearing
about infertility issues suggests opportunities for both paediatric
and adult services to provide more timely SRH information to
men.
Men's knowledge of their personal fertility status was low,
with less than half having had SA. There was similarly far
greater consistency about the age that men reported wanting SA
undertaken than in clinical practices around SA, which ranged
from a low of 22% at one site to a high of 53% at another. While
most men believed that SA should be offered to men under the
age of 20 years, that none were tested at that age highlights a
major divergence between patient preference and clinical
practice that deserves more attention. The extent of interest in
semen analysis, the lack of association of marital status with
interest in testing, together with the early age that men reported
wanting testing are each factors that suggest that semen analysis
should be offered at a much younger age than current practice in
Australia and New Zealand.
A novel finding from this study is that men who reported first
hearing about infertility from their parents were significantly
younger than those who reported first hearing about fertility
issues from CF professionals. A recent report described the
interest that parents of boys with CF have in being the first to
talk to their sons about infertility issues [18]. In this study,
Frayman et al. reinforced the importance of health professionals
discussing fertility issues with parents at the time of the
diagnosis of CF in infancy, as well as later, suggesting that SRH
discussions with parents should at least be repeated by late
primary school or early puberty. Our present study affirms theimportance of health professionals having SRH discussions
with parents, from whom a large proportion of these men
reported wanting to first hear about fertility issues. In effect,
Frayman et al. [18] demonstrated the value of parents hearing
about male infertility at key developmental transitions (at
diagnosis, before puberty, mid-adolescence, etc.). Our present
study affirms the need to continue this developmental focus,
with health professionals having further discussions about SRH
as boys mature through adolescence into early adult life and
indeed beyond. Furthermore, while infertility may previously
have been the sole topic of SRH discussions, this study of
contemporary men suggests the importance of broadening the
focus of these discussions to include semen analysis,
approaches to promoting fertility through ART and the impor-
tance of STI prevention.
In summary, this study shows that men's preferences around
SRH were more consistent than clinical practices, with marked
variation between sites around some aspects of SRH, and room
for improvement at every site around other aspects. The
establishment of best practice guidelines for health profes-
sionals would hopefully reduce the gap we have identified
between patient preferences and clinical practice, especially in
relationship to SA and apparent knowledge of ART. This
suggests that more specific training around SRH continues to be
indicated for health professionals, as does greater emphasis on
health systems to alert clinicians to the key developmental
stages at which SRH education could occur.Acknowledgments
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